Over 20 years ago the late Sir Herbert Seddon entitled his presidential address to the British Orthopaedic Association 'The Scientific Surgeon' (Seddon 1961) . In that address Sir Herbert started by drawing a caricature of differing surgeons, and he described four types (a sort of 'Hogarth portrait', of which I can give only an abbreviated version). First he described 'the scientist', who he pictured as 'bearded... a violinist, a connoisseur of wines'; second, 'the consultant' -rather viciously described as 'Bernard Shaw's Cutler Walpole'; then 'the missionary', 'who gives so generously of his time to good causes he never quite gets round to becoming competent'; and finally 'the administrator', 'who really loves power and covets public recognition'.
A number of other groups can be added! For example -'The Traveller', who is a well known subgroup of the consultant; and 'The Cowboy', who finds no surgical procedure a problem! However, it is not my task to talk about any of these groups in particular, but rather to make a plea for the status of the average surgical clinicianthe unscientific surgeonand to examine and criticize some of the sacred cows which we as surgeons preserve to justify the term 'scientific'. I would even go so far as to say that the professions of scientist and surgeon are almost incompatible, the precise and logical thought of the scientist being an anathema to the often empirical thinking of the clinician. In this respect I am reminded of a story about the late R Y Paton, an orthopaedic surgeon who graduated in mathematics before taking up medicine. When he approached his mathematics professor at St Andrews to tell him of the change, he received the brief comment: 'I suppose Paton you realize you are leaving the most precise discipline for the most imprecise one'.
The Shorter Oxford Dictionary defines scientific as 'Demonstrative, producing knowledge'. It is sometimes the seeking of knowledge to the exclusion of all else which can be incompatible with the practice of surgery. Here, however, it is important to distinguish knowledge from wisdom, for the acquisition of surgical wisdom is all important. Perhaps I can best illustrate what I mean by the following quotation: 'Knowledge and Wisdom, far from being one, Have oft times no connection. Knowledge dwells In heads replete with thoughts of other men, Wisdom in minds attentive to their own. Knowledge is proud that he has learned so much, Wisdom is humble that he knows no more'.
(Cowper's 'Winter walk at noon') 'To be a scientist you must be able to measure'. As surgeons we would fall down badly if our scientific ability was to be measured on this count. Take scoliosis, for example. For years the angles of deformity before and after fusion have been assiduously measured. But do we seriously believe that we can measure these anglesto the accuracy that is sometimes indicated on the X-rays; when angles have been calculated to within one degree, knowing that the films have only to be tilted slightly to alter the angle considerably? Then take a more simple example of inaccuracy of clinical measurement as shown in the estimation of limb length, where I defy anyone to be more accurate than a half-inch error; and if the patient is fat the error can be even larger.
However, perhaps one of the most glaring examples of inaccurate measurement is in the estimation of muscle strength by the MRC scale. This gives five grades of muscle power, 1Based on Presidential Address to Section of Orthopaedics, 7 December 1982. Accepted 14 September 1983 8. 1984 The Royal Society of Medicine 0 141-0768/84/040281-04/$O1.00/0 ranging from nil to full strength. Even that is suspect enough, but the purists are not satisfiedthey must add plusses and minuses, so that grade 3 may become 3+, or even 3+ +. One keen surgeon I knew, having labelled the quadrants of the abdomen grade 1, came back and relabelled the iliac fossa as 1+.
But it is in the estimation of joint movement where we deceive ourselves most often. It matters little whether we measure by eye, by goniometer, or by X-rayall the methods only record major alterations; and to measure improvements in single degrees is just plain dishonest. Hip movements before and after arthroplasty are particularly prone to abuse; such as the range of flexion recorded without first locking the spine to exclude pelvic rotation, and the range of abduction commonly recorded as 50-60°in adult hips which even when normal are rarely capable of more than 30°.
These are four examples of the use of pseudoscientific jargon, orworse stillpseudoscientific instrumentation to make records look more convincing than is justifiable. We could all do well to remember Polonius's advice to his son Laertes: 'This above all, to thine ownself be true, and it must follow as the night the day, thou canst not then be false to any man'.
What then is the role of the unscientific surgeon? Let us return to Seddon's four types. I suppose there is a bit of all four in most of us, but probably more of the missionary in those of us who are busy clinicians. If this is so, how can the missionarymy unscientific surgeon make his contribution? I think that it can be done in four ways.
First, he can be a keen observer. Most surgeons are just so, but those who will make a possible contribution are the surgeons who not only observe but also record and analyse these observations. For it is by careful observation and recording that things new and exciting are sometimes to be discovered, and it would be interesting to speculate how often the great discoveries have been made in just that way, as if clues were laid down for us to pick up in a great treasure hunt. Seddon once said to me that a man could only do one, or at the most two, pieces of research in his lifetime, and that to do this he must not be diverted by 'picking the flowers at the wayside'. Perhaps this is true of the scientist, but not of the average clinician who wishes to have the satisfaction of reporting something new.
A second way in which the unscientific surgeon can make a contribution is by seeking the advice and technical assistance of a true scientist. In this way a pure clinician does not have to submit himself to scientific practices alien to the workings of his own profession. Professor J Crank (1976), in a paper on 'Mathematics and the Surgeon', went as far as to say that 'at every surgeon's elbow is not only a nurse, but a mathematician'! Perhaps this is taking things a little too far, but undoubtedly the ready availability to the surgeon of scientific advice is of the greatest value. One must, however, avoid the pitfall of the tail wagging the dog, for sadly scientists often lack the understanding of matters medical. Let me quote two examples. During the development of the early Stanmore hip replacement, a lubrication scientist was employed in designing the form of the acetabular bearing. He looked at the natural acetabulum, saw that it was shaped like a horseshoe with a peripheral bearing and, supported by the evidence that the constant velocity joints of certain frontwheel drive cars were of a similar design, advised us to use this type of joint. The result was disastrous. The then metal-to-metal joint wore in a medial direction until a 'clone clutch' developed and jammed the joint. This resulted in strain on bone fixation of the implant and inevitable loosening (Wilson & Scales 1970) . Our scientist had not appreciated, firstly, that normal articular cartilage for all practical purposes does not wear; and secondly, that there could be no natural lubrication as is seen in the normal joint. An even better example of the scientist calling the tune is in the saga of rigid internal fixation of fractures where the engineer has tried to usurp the function of nature. We have been told that rigid fixation would produce primary bone union between cortical bone ends, and that the appearance of external callus was a confession of failure. What nonsense! Two fundamental physiological observations are ignored (McKibbin 1978) : first, that every fracture through cortical bone initially joins by external calluseven when undisplaced (such as in a stress fracture); and second, that only cancellous bone, e.g. fractures of the tibial plateau or arthrodesis of the knee, join without external callus. Internal fixation should be used only to assist nature, and notas many scientific surgeons would have itto replace her.
Thirdly, the unscientific surgeon can make his mark by organization of unit work. He -may not be a very good technician himselfmany who do this work are notbut he may have pioneered some particular method of treatment which then requires organization and development at a higher level in order to produce its maximum benefit. The establishment of the paraplegic centres during the war by Guttman is an excellent example, and he truly earned his accolade by giving hope to otherwise demoralized patients.
Finally, the unscientific surgeon can also be a true missionary by going overseas to use his skills to help others help themselves. For those who wish to take part in these activities there are immense opportunities. The organization World Orthopaedic Concern was set up by a group of surgeons drawn from all parts of the world for just that purposeto improve the orthopaedic services in places where the need is greatest. Perhaps their aims could be best summed up in the words of the late Rev John Jackson: 'To comfort the afflicted and to afflict the comfortable'. This work leads inevitably to the primitive conditions of the impoverished Third World where orthopaedic ignorance in the management of the simplest disorders can lead to untold misery, and where with improvisation and simple organization it is often possible to improve immeasurably the fate of the injured and the diseased. The work of Huckstep in Uganda is a wonderful example of what can be done with minimal resources and without scientific help. His pocket handbooks on the management of trauma and poliomyelitis are models of simplicity and improvisation, ideally suited to primitive conditions (Huckstep 1980 (Huckstep , 1982 . Volunteers can help in two ways: they may go out as service workers where no such service exists; or they may go out to take part in an organized teaching programme, designed to make the indigenous doctors self-sufficient. Such teaching programmes have been highly successful in Burma, Bangladesh, Indonesia, Tunisia and, more recently, Morocco. Although the results can be marred by political upheavals, the overall result must be to improve orthopaedic treatment. The challenge is for us to bring this about; the reward is the privilege of treating many fascinating and rare conditions and, furthermore, to investigate an unrivalled collection of clinical material. For where else could one obtain the experience to write a book based on the management of 1300 cases of typhoid (Huckstep 1962) ; or produce an MD thesis on the bone and joint complications arising from a smallpox epidemic of nearly 2000 cases (Monty 1968 )?
The last comments I wish to make about the unscientific surgeon relate to the use of computers in surgical practicefor microchips, floppy discs, hardware, software, and main frames are now 'in-words'. Every up-and-coming surgeon worth his salt must have access to a computer irrespective of the cost. But what can a computer do for us? It is very little more than a massive library of facts which it can spew out again at a moment's notice. It is, of course, God's gift to the administrators, who are now able to churn out more useless statistics than any other group I know! It was Feinstein (1967) , in his book 'Clinical Judgement', who summed up the capabilities of the computer in these words: 'In all these features of inanimate co-ordination, calculation and mnemonics, the computer is completely dependent on man for its program of instruction, but it is greatly superior to man in its performance'. 'Completely dependent on man for its program' is the important message here, for the day cannot be far off when computers will program other computers and care must be taken to avoid regarding these machines as infallible. Let me quote once more from Cowper:
'Knowledge is a rude unprofitable mass The mere materials with which wisdom builds, Till smoothed and squared and fitted to its place Does but encumber whom it seems to enrich'.
The computer is a great labour-saver for the clinician and as such is useful to even the most unscientific surgeon. But always remember, it can never replace the judgment of experience.
As I look back upon my own surgical career, I am only too well aware that over the years I have been equally guilty of too often play-acting the surgical scientist, for the temptation of self deception is high in the hope of obtaining in the short term some degree of 'paper glory'. But perhaps those of us who only dabble in clinical investigation enjoy it more and are less likely to be dishonest than those whose reputation depends upon being an expert on a tiny piece of the vast surgical spectrum, and who cannot afford to be wrong, orworse stillto be found out! There are undoubtedly some surgeons who are so dedicated to investigation, and so sure of their destiny, that they have no need to heed these words; but there are many others, and I am one of them, who sometimes feel in this research-orientated world of ours that any contribution they have made could have been so much greater if they had only heeded Sir Herbert's advice not to pluck the flowers at the wayside. Let me give heart to them! Do not despairfar better to pick the flowers and enjoy them rather than never look at them at all. For who knows, one may turn out to be the winner of the show! Of one thing we can be sure: the clues are there for us to pick up, and never underrate the contribution which can be made by someone who has the common sense to interpret them. Surely this is the essence of wisdom as opposed to pure knowledge. It only needs time to develop. I finish with a final quotation from Sir Herbert Seddon's 1961 address which I have adapted to this occasion: 'In this Society, and particularly in this section, there are men (and women) who by the careful ordering of their lives and undoubted sacrifice are adding to knowledge; amateurs in the strict and best sense of the word, doing the job for the love of the thing'.
